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(57) Abstract: 

PURPOSE: To produce a highly unsaturated fatty acid 
and a lipid containing the acid in high efficiency by 
using a microbial strain belonging to the subgenus 
Mortierella, genus Mortierella. 

CONSTITUTION: A highly unsaturated fatty acid and a 
lipid containing the acid are produced by the aerobic 



culture of a microbial strain belonging to the subgenus 
Mortierella, genus Mortierella in a liquid medium. In 
the above process, the dissolved oxygen concentration in 
the culture liquid is maintained to 5-28ppm. The 
production of the highly unsaturated fatty acid is 
increased to about 1.2-1.8 times by the use of the 
oxygen-feeding condition of the present invention 
compared with conventional fermentation condition. 
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(57) 

[BW] ^;V7-f^l/7 ( Mortierella ) 
( Mortierella ) 

[ffifj&l ( Mor t ierel la ) 

Jg©^/!^^ ^1x7 ( Mortierella ) Su^iC 

5-2 8ppm K*££rT3 

-1. 8ffiF^iHi-6o 



[ftsfc^l] ^/VtV^I^ ( Mo r t i e r e 1 1 
_a_) ^(D^e/l'-T ^ ^-Uy ( Mor t ierel la ) IS 

m^m-thm^^m^m^xmn-mrnvx. 
[it i&mm*<om&mn$L*s~2 o PP m 

[000 1] 20 

r t i e r e 1 1 a ) M<D^/l-'r >f ^ ( Mor t i 
e r e 1 1 a ) ffiJRfc:JR-r £3&£^£fU/8 Ufc3fi#Se|3: 

mm (^TPUFAtn) xiir^fefr^-rsiiBir 
[0002] &&m^&z*frT4^i'9mwL4=&i&R 

•f £ o>-6^pufa -5 r t nm^%n b*VX\,^ 30 
-5 (4f MPS 63-044891, 1 -2 4 3 9 9 

2) 0 ^/v^^^is^mMZLm&m^x^ mm&m 

~TZ>Z.kK& 9 w-3|PUFA-efc5x^ ^-^^ 
(aTEPA^ta) SriH5ti-5r.^t>ftJ^T 
(4#WBS6 3-14697) 0 $ bl-^e/^-f 

aiPUFASr»S3M-6r t^DGLASrKat-rsr.idS 
j!.V^ffl£;h/rv** (W3-2 5 1 96 6, 
-2 5 1 9 6 4) e 

[0003] ^frb<nmmm&i&ffifoftx!km£tiz>®i 40 

(^TDO^tS) tePUFA^jg^ttSM^ER 1 
b3%}tbfoZ> Q Tfe^itc J; 6 P U F A^tc^^fD O 
<Dfl£SN£oV^T(i, 2-3ppm (OM&fbm^Onqm 
\HxmmZfrtz$&&tehZ>& (Appl. Microbiol. Biote 
chnol., 37, 18 (1992)), »JBETtf<Oaffl^««rji»b 

O&ftTfc ^-CCD^^Hi^ J: 5PUF A^fcov^-Ct* 



^08^6- 1 5 3 9 7 0 
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[0004] — £\ ^/^sf^uym&xjte&vtmfr 

O^FJ^jgr^ (Biotechnol. Bioeng. , 37, 960 (199 

D) o *<o*mt\*x. H&ma±mmi<omftmmk 
%±ifz>!g(D^mmt>rix\,^z>&. zth\*—ssi\z<&A, 

T©-H i: ^otV^S (J. Ferment. Techno 1. , 56, 374 
(1978), Biotechnol. Bioeng. , 35, 1011 (1990) ) e 
[0 0 0 5] ^<0£5te&Vm\zM\sXtim&&&+& 
tzftti:5ttb LT, «««<0^3ka©l** (Biotec 
hnol. Lett. ,14, 491 (1992), Appl. Microbiol. Biote 
chnol. , 37, 32 (1992), Appl. Microbiol. Biotechno 
1. ,37, 37 (1992), Biotechnol. Bioeng., 32, 835 (19 
88)) fc^flSfifc^ifrTV^as, #@#Ji-{£/B£^&X|g 

[0 0 0 6] 

y mm&&wz j;5puf A*km$)m k do® m& &m 

£ dUifeT? # -5 ^r^Jv^T ( c J: 5 gj 
$^MRA, DGLASr»Ci6t-t*5PUFA*fc(i 

r tt e> Sr^r-r & ©»s#ifc & mm vx?k-tz>h 

<DX*hZ> 0 
[0 0 0 7] 

Sr#P«fc^-*fc«>. DOtlWtt^PUFAO^iit 

^^l^PUFA^MfS^ *&#ig3Wt^ 
J^t»D0^5-2 8ppm tOHISfi-ftrt. B 
^PUFA^«:4it#5it, J.offc£*«: 

[0 0 0 8] 

m-t&^-k&XZ, ^/u^sc^u? * ^vi/jf 

$ ( Mor t ierel la e 1 onga ta ) „ ^& 
^7^xl/7 .i^^T ( Mortierella 
ex i g u a ) N ^t/U't^zl \y=y . M^fviy^y ( Mo 
r t i e r e 1 la hygrophi 1 a ) , ^r/l^v^ 
sfZLUy * 7;H:°t ( Mortierella alp 
ana ) ^BSraglfS - *S"C£ 5 C 
[0 0 0 9] ^7^fiW7'^n 
( Mort ierel laelongata ) I 
FO8 5 7 0, ^;l/r>fxi/7 '^^^7 ( Mort 
ierel la e x i g u a) I F08 5 7 1, 




(3) 



f • t^P7^f7 ( Moitierella 

hygrophila ) I F O 5 9 4 1 „ ^e/^r ^ 
y * Tslsif-f- ( Mor t i ere 1 1 a a 1 p i n 
_aj IF08 5 6 8^«W5:tm, Civ 

^iV7 -xny^ ( Mortierella e 1 
o n g a t a ) S AMO 2 1 9 {WC£M0k^ 12 3 9 

[0 0 101 *fc^^^CioV^T^ffl^#5^/^^^^ 

•tZ>Zk&-eZZ>o ££>l^#l$f-f4, A5W« 

( Mortierella a 1 p i n a ) S AM 1 
8 6 0 (flfcXW4M&3 5 8 9-!§-) , A 1 2 ^fl&tftfWSf 
WWLfc^i LT^r^xi/7 • r/nr-*- 20 
( Mortierella a 1 p i n a ) S AM 1 8 
6 1 (»Iflf*t3 5 9 0f) ^(OgEftflcSr^tf 

f4ftV\ 

[0011] &&&&&& t bTtt, #cftt& (XJ», y 

fcSM££fT 5 30 

[ooi2] &mmt isXfc, -r<< hn^y^- 

h\ ^ ^v^;* ^ vih^J*;*— h (MM S) . N-^^vi" 
— N' -^hny-N-^h ay^T^yy (NTG) 

(ttiftjfejf) T?fc&v*u j^f-t? 

[0013] ^wizmmztizm&i&tgm-tztcibiz. 

f4, *©1H*©J!S^ Xtt^ft«*L-C»e>jh,;fc 
V\, 50 



#ffi¥6-l 5 3 9 7 0 
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[0 0 14] LTIi-i/h^ iS^^rX, 3e 

SC. SBBftr a, ^ 

[0 0 15] r^&©*fl6|jfc^(41tt^*©^W«r^U* 

{40. 1-3011%, ^t<fil-10lt%, t 
?f«f4 0. 0 1-5lf%, ^t<(iO. 1-211 
%<Dfc8tk-tZ<D&&\\ i£3£?m^i4 5-4 o<c, 0* 
b< 14 2 0 — 3 Ott U EPA^Mit-r-S^lC^* 
L<i410-20rtt5o $ i^i£i&<Z>pHt4 4 — 1 
0, #£L<f46-9 t LT*g*£-fr?o *^l4il?£2 
-1 0 efmr5o 

[0 0 16] ;fc#^t;i*5tt5PUFAcO&^£rfle 

5:tW5 0 fc£jttffi>-6aSPUFA©£Sr£ L 
TI4. T^b^^Vs ^^-^^7J>, ^^x77V^?> 

^^^fr^SHS^SHRl 2-20 (DBS/j 

mmi (0j*tf*y *:&?tfu mum. tvi) 

[0 0 1 7] *5&Wt;i:fcV^C. PUFAOiBtS£:|Rl_L£ 
HO^PfC. *£^&*(DDO£5- 2 8ppm fC$lJ#P Loo^ 

fa<Dfrt}}*0. 4-3kg/cm 2 G, #£L<t40. 8 — 2 
[0 0 18] *fcSU«D^jfet LTte, 

-C#^ 0 rcD^, B»Ste£&<0»#*£B:2 5-7 7 

%, 0*b< 142 5-5 4%i-|S^-r^^ J:V\ 
©jfr2fcSr!Ufi-r5#£\ ^^^ODOf45-2 Oppm 

^(Dil^fiiiS, 0 . 1 vvm (^vvm : N 1 / 1 - b 
r o t h/min . ^T-T^T^) £Lh, &^b< {4 



* 



(4) #ffi¥6- 1 5 3 9 7 0 



0 - 5 — 2 vvm <D$&mX?T?£ 5 « 

[0 0 19] BttXDPUFA&mfe-t&tc 

^fe»«sixSo ^.(o^mmm^, mi%<Djrmz.£*) 

[0 0 2 0] 



(pH6. 3) 1 0 0mL^5 0 OnLx/H/yv^t-7 7 
X^dAtl^ 1 2 0 < CT?2 O^SIlfc, ^t/Vt^^W 
^ * T/H^T" ( Mortierella a 1 p i n 
a) I F0 8 5 6 8 3:1 W^aV* — 

# — (1 0 0rpm)(Cj:!? 2 8<Cr4 - 

M&5 0 L^*«f^2 5 Lffcai^, 120^20^ 

[0021] *»gg&-ett. ^«©Do^^t©^i * 20 



* KSriUCT^jj-l^axe — l lppm „ 10 — 15ppm, 1 
4-1 9ppm lc&£J;?ic x 3i$&*<DBft*S£«r1!IML 
*:„ *>fc*fc, £©j§^<DH»»&tt#*#&3 0%, &j 
4 1%, J^5 1%^fcofc 0 ha— /M*ii?ff<0^5t 
(BftSfSS 2 1 %) «r3MELfc 0 fc*5. Vv^ft<0«^t> 
*g*iB£2 8<€, S^tHlte^:2 0 Orpm N 1 vvm 

#1-5 P gtci*. 1 B^tcV ^=>-7 1% (*f 

^ 10 5 < C'C2^TOfLT«#^o 

[00 2 2] ^I*«t^ ^ncrtfvVA-;* ^/-/V 
-^©Hi^^jffifcfflV^B 1 igh&DyerCDft 

ttiSEfet;: J: or WIIKSrtta, $ £>lc n JtSr&Mc;* 9 J - 
/V-tSBfe (9 5:5) &m^X2 0X:iZ.X3mm%±n'f 

vF^77^-eMtfco ^ll^cDj^mSr^fo 
[0 0 2 3] 





IS 








al5L#;*I»*fi: (%) 


30 


41 


51 


21 


DOflS 










JgSlttf ©JWSDOCppn) 


6.6 


10.5 


14.2 


1. 1 


^#^^<OS^D0(ppm) 


10.5 


14.9 


18.0 


7.8 












3£*&m# (g/L) 


18.9 


19.8 


19.2 


16.6 


ttllgJ&B* (g/L) 


9. 17 


9. 52 


9. 30 


6. 55 


ARA(g/L) 


3. 77 


4.01 


3.80 


2. 61 


DGLA (g/L) 


0. 39 


0. 38 


0. 37 


0. 20 



[0 0 24] ^1 fabmbfrtzX 5 t£=» V hct— /M-Jt 
DOlr6-l lppm i-f^O^i^ ARA"C4 4 
%. DGLA-C9 5%, DO£rlO- 1 5ppm (CfBlfflKD 
®£\ ARA"C5 4% D GLA"C 9 0% DO&14 
— 1 9ppm i-M<0#^ AR Ar 4 6 %„ DGLA"? 
8 5%. Ufc, 

[0 0 2 5] mMffl2. if;v^—^ 2 %, 1 40 

%£<atfiM (pH6. 3) ?r5 0L^tf^2 5LT 

tt&^ i 2 orr4 o^*ffi, j&sptt. mrnmi tm 

^MUc^/VT^xi/y • xarv-^7 ( Mo r t i 
e r e 1 1 a e x i g u a) I FO 8 5 7 1 <DWi^^ 

m& 5 o omL^SLfco ^mmxnmmn<DDo^, 

1£2k<0£Mffl&mCX 5 — 1 Oppm , 11 — 1 6ppm . ^ 



U7- 2 2 ppm . 23 — 28 ppmCD&H h <t 5 

[0 0 2 6] t>3&^(^, rc^^t^JEJi^i&O. 5 
kg/cn'G, ^)1. 2kg/WG, *&2. Okg/WG, 
2. 6kg/cm*Gr£>ofc 0 3^ hta— />fcfc?fffir## L 

0 Orpin , ilfff^C 1 vvm ii&^^r 7 BfK|tf>Jg#£: 

[0 0 2 7] 

2 




8 





5 0 

J- V 


1? 5 


17 0 

J. 1 . V 




1. 1 




9.8 


15.4 


21.3 


27.5 


7.8 


(g/L) 


18.9 


20.7 


21. 1 


17.5 


16.2 


*&J§!JS£B£ (g/L) 


7. 46 


8. 20 


8. 25 


7. 01 


6. 56 


ARA( g / L) 


3. 06 


3. 63 


3. 72 


2. 86 


2. 55 


DGLA (g/L) 


0. 32 


0.41 


0. 43 


0.31 


0. 24 



[0028] ^2a»e>we>a«fej; st^v ha— /ncjt 

-V DO£r5-l Oppm ARAt20 
%, DGLA"C?3 3% DO£l 1-1 6ppm MJ^KD 
ARAt4 2% DGLA"C7 1%, DO£rl7 
— 22ppm tC0J#P<E>®£\ ARA-C46%. D G L At? 
79%, D0^2 3 — 2 8ppm (Cfgtf8p0>i&£\ ARAT 
12%, DGLA"C2 9%. %MMLfrV&K\,1t.<> 
[0 0 2 9] ^13^^3-7 0. 5%, ^-y— ^ 
Jft2%. ifx^x l%£r^tfigiffi (pH6. 0) ^50 
L^^ff-2 5 Ltfcii*, 1 2 0t-C2 0#JKI8, ^ 

( Mortierella e 1 o n g a ta ) 
I F0 8 5 7 0 0>ftfig3lf£ 5 0 0ml£8MlLfc e #^JS 
*ft*«<ODOdS«*©^»ll«IS:3ffiCTl 1-1 



* 6ppm . 2 5 — 3 Oppm , 3 0 — 3 5 ppm [Z?£Z> X 0 
10 <D&mWk&.\tt*1fo4 3%, mS 1%, $09 5%-C^o 

[0 0 3 0] fc*5, V>rtu©»^tJ**ffl«2 8<C. '« 
^[H|fetfc2 0 0rpm % il^CS 1 vvnu «l*9?j?JE<Z>&#-<? 
7BBiJgitfT4ofc. *fc, jgHl-5 B Blent, «- 

20 3Kr*S:^-r o 
[00 3 1] 













ag*2f*«#M (%) 


43 


81 


95 


21 












*&«£*<DS4£D0(ppm) 


11.0 


25.4 


31.0 


1.4 


^*«^©ftKD0(ppm) 


15.3 


29.9 


34.4 


7.6 


(g/D 


19.8 


15.6 


12. 3 


16.7 


HiiiS® (g/L) 


9. 52 


7. 49 


5. 88 


7. 98 


ARA(g/L) 


3. 83 


2. 85 


2. 00 


3.03 


DGLA (g/L) 


0. 42 


0. 33 


0. 25 


0. 36 



[0 0 3 2] m3f)>hmh^£X *«TDO 
£rl 1-1 6 ppm JcfM?Lfc#£\ nyhn-;K^ 
ARA-C2 6%. DGLAtl 7 %£M;;^if Lfc c 
Lj5»U DO^2 5-3 0ppm t-fM L**6*riAR A 
■C6%, DGLA-e8%©4it^A ££>l^ DOS: 
3 0 — 3 5ppm (C$Jj^Ufc#^i^ARA-C3 4%, DG 
L AT* 3 l%©4Ii^>35 s irofc 0 

[0 0 3 3]iii4^_^^0. 5%. — 7 
?ft2%, 8*^**1 %£-£tr#i*6 (pH6. 0) £5 0 
L^HJf(C2 5 L-Ctfci&3^ 12 0^4 0« 

If xi 7 4 J ( M or t ierel lahygrophi 
1 a ) I FOS 9 4 1 CDtffJg*$e£ 5 0 0«llfc o S 



~13ppm. 2 8 — 3 3ppm ©flSH^fc-S J: 9 

[0 0 3 4] £>&^(C, r^St^O^fEfija&O. 9kg/ 
cmU *&3. 2kg/cm 2 GT*feofc < > aVbo^fttffi 
40 T?*&*Lfc. fc^faflADW'&'b. mS2 8t, 

H11E9C2 0 Orpm . afifiTSft 1 wm 3B«©&#T?7 B Kl 
Jfr^SrfTfcofco ISJfcfcl 1 i l^«t^ ^1-5 

[0 0 3 5] 



(6) %?ffi¥-6-l 5 3 9 7 0 

10 



^.-T&TWs^f-E-sJ VAfi/ till 


0. 9 


3. 2 


o 


45*. 3& cb /7-\-Q-/F^Fin ^nml 






1 A 


^^CDSSSDO(ppm) 


12.9 


32.2 


7.5 


(g/L) 


22.3 


16.4 


17.2 


tmmm (g/u 


10.9 


8.02 


8.41 


ARA( g/L) 


3. 92 


2.49 


2. 78 


DGLA (g/L) 


0. 90 


0. 67 


0. 69 



[0 0 3 6J m4fa 
£r 9 — 1 3 ppm (C 
R ATM 1%, DG 
^b. D0^2 8 — 
1 0%, DG L At? 

[0 0 3 71 



0L*«Htl:2 5 



• zLV-yjf? (Mo 
a_) S AM 18 6 0 



Lfci&£\ =i V h a — /Hclt-< A 
LA-C3 0%3^fi^tf;*;Lfco L 
3 3 ppm CWtfci^liARA-C 

5. — 8%, g#S^3r 

. 5%Sr£trf§*ffi (pH6. 3) £5 
L^fti&^fc, 1 2 0 < C"C4 O^iS 

i tmm^mm^t^^ -f =^^^ 

rtierellaelongat 
<Difti%mm&5 0 OmLgHlLfc,, * 
^©^are^alCTl 2 * 



*-i 7 ppm <ommktj:z>£?\^ mm^t^tmm^ 

10 {KKD&Jj-CM&VtCo 

[0 0 3 81 *>ft^J^ r<Z)^<D^^fi^ 2 5 

i&$?2 8t\ «^[5l*^fe2 0 Orpm „ al^CS 1 vvm aS^C 

20 [003 91 

I 5 



i&^^SiSWHppm) 


13. 1 


1.6 


^^^>SSD0(ppm) 


16.6 


7.7 


(g/L) 


22.3 


17.2 


tmmWt (g/L) 


10.2 


8. 03 


DGLA (g/L) 


3. 72 


2. 94 


ARA( g/L) 


0. 95 


0. 80 



/Hcit-<TDGLA-C2 7%, ARAtl 9%£Mtf* 

[00401 H3fe^ij6. ^/i/=t— ^o. 5%, ^-y— ^ 

Jft2%, BW^^ltt^triftifi <pH6. 0) £5 0 
L^^SlWtC2 5 Ltt5&^, 12 0t)T?2 0^Sl, 

( Mo rtierella e 1 onga ta ) 
S AM 0 2 1 9<Dlfti&m&5 0 Oml£r&ffiLfc e 
ifc-m, **«©D0365^*<0^|SR|S:3iCr2 2-2 
7ppm tefcSJ:5fc* SS&*©«SI»£fcJgaMii*3BE27 



^ [0041] fbftw^ ^<DM&<Dmmmm*m2 9 

%. f*3J£f3J& 1 . 5 kg/cm'G-efco ft 0 — /W3 

Siflr«>Sft («}|ffiS2 1%) ^^jE-CiS^Lfco ft 

rpm , lvvm iI^tf>^#T 7 13 f^tt^ft o 7t c * 
7t, *£^1~5 0 1 0^fc«9^/l-=i — ^ 1 

% (2t^P^) SrWWU ^^I^CTiM^^I] L 

>f — "C^flf Lfc e «6fc-t<03ft*Sr^-t- 0 
[0 0 4 21 

6 



DOiEt 

J£«f&*Og{g;D0(ppn)) 22. 5 1. 4 

#§t^*<E>Si^D0(ppm) 26. 2 7. 6 

ttflWfl: (g/L) 501.4 17.3 



# 



(g/L) 
ARA(g/L) 
DGLA (g/L) 



(7) 

10.5 
4. 09 
0. 63 



&6 51^ «&BI32k«>»a\ 

;MCit^ARA'C3 2% DGLAT5 4%4It^i* 



12 



8. 13 
3. 09 
0.41 



4#§fl¥6-l 5 3 9 7 0 



mja^^miawr 2 -is- 9 r/u ^i^HSfS^Brw-^ 8 -is 

^302 & mm*m 



